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direct current, converted by motor-generator sets at sub-
stations situated at average intervals of about thirty-three
miles, so that the direct-current transmission is short. The
motors work at 3000 volts, the highest direct-current volt-
age yet used commercially in traction.

The machinery and apparatus for the first installation
was supplied by the General Electric Company, but the
Westinghouse Company has since furnished much impor-
tant substation and power-control apparatus, and recently
it, in cooperation with the Baldwin Locomotive Company,
has furnished a number of magnificent passenger locomo-
tives. These are the largest passenger engines in the world,
weighing 275 tons, direct current, at 3000 volts, and rated
at 4200 horsepower. It goes without saying that the whole
enterprise rests on Westinghouse's conception of, and long
contest for, the distribution of power by alternating cur-
rent.

There are two features of this installation that appeal
to every intelligence however unfamiMar with electrical
engineering. One is regeneration, that is, using the motors,
going down grade, as generators, and feeding current to
other trains on the same section or putting it back through
the motor-generator stations to the alternating-current
supply system. This had been done before in a small way
in street-railway work and in some minor locomotive ser-
vice, using-direct current. It was done on an important
scale in the three-phase alternating-current traction sys-
tems installed by the Ganz Company and the Italian West-
inghouse Company in Italy. With three-phase operation,
however, regeneration is a relatively simple matter. When
the three-phase induction motor runs above its synchronous
speed it automatically begins to generate power. In con-
sequence, with the three-phase motors, regeneration is an